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Executive Summary 


Since 1986, Bovine Spongiform Encephalopathy (BSE) has been diagnosed in over 
21,000 cattle, 0.5 percent of the United Kingdom adult cattle population or 9-10 
percent of the beef and dairy operations. Almost exclusive to the United Kingdom, 
new cases currently average 325-350 per week. BSE is an unconventional infectious 
virus. Current hypotheses suggest that an increase in the exposure of cattle to the 
sheep scrapie agent via ruminant derived proteins in feedstuffs have led to a 
detectable incidence of the disease. While BSE is not known to exist in the United 
States, it is of concern when considering that receipts to farmers from cattle, sheep 
and related products are roughly $60 billion dollars per year and feed expenses are 
over $20 billion per year. 


This report contrasts the United States and United Kingdom sheep and cattle 
demographics along with characteristics of the slaughter, feed, and rendering 
industries. This contrast is followed by an analysis of major similarities and 
differences in order to arrive at a qualitative assessment of the risk of BSE at the 
national level. 


Within the United Kingdom, a number of key related factors provide possible 
explanations for a change in contact of cattle to sheep-derived proteins. Sheep 
numbers increased by 12 million head over the last decade allowing a probable 
increase in the prevalence of scrapie infected flocks. Increased sheep numbers led to 
a larger amount of sheep raw material from both fallen and slaughter stock in animal 
products. In addition, the adoption of a newer continuous rendering technology 
process along with a drastic reduction in hydrocarbon solvents have led to changes in 
the manufacturing processes. 


Similarities exist in the two countries usage of continuous rendering technology and 
the lack of usage of solvents, however, large differences still remain with other risk 
factors which greatly reduce the potential risk at the national level. 


The United Kingdom has 4 times as many sheep and 3 times as many ewes on a land 
mass slightly smaller than the State of Oregon. The higher density of sheep to land 
along with substantial movement of sheep is conducive to facilitating the spread of 
scrapie across the sheep population. In the United States, 80 percent of the sheep are 
in the 17 western States. With predators such as coyotes and large rangeland 
operations, removal of fallen and diseased sheep stock to be rendered is less 
complete compared to the specialized United Kingdom "knacker" industry. 


The ratio of all sheep to all cattle is 32 times greater in the United Kingdom. 
Likewise, the ratio of all mature sheep to all milk cows is 10 times larger. Sheep in the 
United Kingdom account for 14 percent of raw rendering material versus 0.6 percent 
in the United States. This computes to 3.4 pounds per dairy cow in the United 
Kingdom versus 2.8 ounces per head in the United States. 


Almost all cases have been in dairy herds with 89 percent of cases in cows 4 years 
and older. In the United States, 53 percent of all dairy cows are less than 4 years of 
age. In the United Kingdom, 70 percent of all dairy cows are older than 4 years. The 
United States feeds 41 pounds per 100 pounds of milk produced versus 21 pounds in 
the United Kingdom. However, for each pound of mature sheep meat and bone meal 
produced, 17 tons of dairy concentrate are fed in the United States versus 0.4 tons in 
the United Kingdom. The United States grows an abundance of plant based proteins. 
The United Kingdom has traditionally imported some 500-600,000 tons of soybeans. 
Moreover, the portion of animal proteins used as a percent of all other major feed 
proteins is 6-7 percent greater in the United Kingdom. 


While this qualitative analysis suggests the potential risk of BSE at the national level 
is substantially less, no analysis is made of the variation in the levels of risk across 
geographic areas of production. Of consideration are factors such as the 
concentration of mature sheep slaughter and the proximity of rendered products from 
mature sheep offal to dairy populations. A more indepth quantitative analysis of 
these and other risk factors are contained in the APHIS: VS Quantitative Risk 
Assessment of BSE in the United States, 


Qualitative Analysis of BSE Risk Factors - 1 
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Introduction 





Bovine Spongiform Encephalopathy (BSE) is an unconventional infectious virus. 
Virtually all cases have been in the United Kingdom with new cases currently 
averaging 325-350 per week. The current hypotheses suggest that an increase in the 
exposure of cattle to the scrapie agent via ruminant derived proteins in feedstuffs 
have led to a detectable incidence of the disease. Key related factors provide possible 
explanations for a change in the contact of cattle to sheep-derived protein. Sheep 
numbers increased in the last decade suggesting a probable increase in the prevalence 
of scrapie infected flocks. Increased sheep numbers led to a larger amount of sheep 
raw material from both slaughter and fallen stock in rendered animal products. 
Concurrently, cattle numbers trended down decreasing their contribution to total 
rendered product. The adoption of a newer, continuous rendering process allowed 
for lower temperature and/or shorter periods of time to be used in the manufacturing 
process. In addition, the decline in the usage of hydrocarbon solvents and the 
associated heat treatment used in this process potentially resulted in increased 
survival of the infectious agent. 


The qualitative analysis presented in this report compares and contrasts the United 
States and United Kingdom sheep and cattle demographics along with characteristics 
of the slaughter, feed, and rendering industries. Comparisons between the two 
countries are presented at the aggregate or national level. For each sector, 
background and demographic information is given followed by a section outlining key 
differences between the two countries as it relates to BSE. This is followed by a 
qualitative assessment which syntheses the major similarities and differences in order 
to arrive at a broad estimate of risk at the national level. 


Qualitative Analysis of BSE Risk Factors - 2 
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| Sheep Population and Practices 


For the past 10 years, the sheep populations in the two countries have moved 
inversely. From a peak of 49 million head in 1942, United States’ sheep inventories 
have trended down (Figure 1). Contributing factors include a shrinking consumer 
base, a higher relative price compared to other meats, wide price variations from 
small changes in supply, and a dwindling supply of experienced labor. Based on 
location and production practices, United States sheep operations can be 
geographically divided into two categories. First, 80 percent of all sheep are located 
in the 17 western States (Figure 2). Mostly white-faced breeds, these operations can 
contain both sheep and cow-calf enterprises. Available range lands constitute a 
major feed stock. The density of sheep to usable land is low, computed at 1 animal 
per 10 acres. Second, of the remaining 20 percent of sheep, many are in the upper 
Midwest. Often small and part-time operations, many of the sheep are black-faced 
breeds. The upper Midwest contains some of the highest densities of sheep to usable 
land at 1 animal per 3 acres (Figure 3). 


The United Kingdom sheep population is increasing from a 1978-80 average of 30.4 
million head to a 1989 inventory level of 42.9 million head (Figure 4). While sheep 
meat consumption is one-half the level of 20 years ago, less imports and production 
incentives have acted to increase domestic production. Moreover, the imposition of 
milk quotas coupled with a price support system whereby one-third of revenues are 
from non-market sources have boosted the number of combined sheep and dairy 
operations. Substantial movement of sheep occurs with animals, including ewes, 
transported from the highlands of Northern England and Scotland to the lowlands 
further south. In addition there is significant buying, selling, and transportation of 
sheep to arbitrage price differentials across areas. 


Farm Size and Concentration 


Although each country has roughly 92,000 sheep operations, the United Kingdom 
contains 4 times as many sheep with the distribution of sheep across different herd 
sizes varying significantly (Figure 5). Herd size distribution is even more pronounced 
in the United States where 50 percent of the sheep operations are of the smallest size 
category, 1-24 head, which accounts for only 4.5 percent of all sheep. Conversely, 
only 2 percent of the United States sheep operations are of the largest size category, 
1000 + head, which accounts for 51 percent of all sheep. This compares with 55 
percent of the United Kingdom sheep operations having between 100 and 1000 head 
and accounting for 47 percent of all sheep. 


Scrapie Disease 


Both countries have taken different approaches to sheep scrapie disease. The 
United States has employed indemnity payments and encouraged reporting as control 
measures. Scrapie has been reported in 35 States with most of the reported cases in 
the black-faced breeds (Figures 6 and 7). The reporting of scrapie has been notably 
influenced by the real (inflation adjusted) value of the indemnity payment (Figure 8). 
The 1980-90 cumulative reported incidence of scrapie is 7.5 flocks per 1000 flocks, 
with substantial intrastate variation. 


With scrapie endemic for at least two hundred years, the United Kingdom has no 
national movement to encourage the control or reporting of the disease. Even though 
prevalence estimates are suspect, the results suggest that scrapie is common within all 
breeds. Further, the total number of all cases is substantially greater in the United 
Kingdom versus the United States. 


Qualitative Analysis of BSE Risk Factors - 3 






































semtos5Ts bis nolishiaod ceseri2a 


enn: “tar cae 





— me 





INOM SVEG AUS O03 oot af mctcltalgesg esd res OU ney 
=noluany qoode ‘ese? batialy S20 af hasd 20 deny 6 ewotT Ascierat 
Tsaineo quilchine a bela? mcisct yainainagD {1 ought) awols batons ore 
wont ogee ang shiw 2issre 20 01 bswetags carig avilalos sihyid « saad 
a) based .1oda! heanstroqte to vignns gailbabeh se bas i cl ager 
*{ tes anolisigé goods amie? bea seoieaig ata! 
bani! stu goods fs lo tascteg 02 init aainogales ort ge bebeab , | 
ney enullsinqo sead) whos beos-stulw elteoM 4S ayht) eiietd eeaee Ul oY at 
§ Meljanos staal agees olfelierA Aue Ky IAS Kes-eod bis qvii's Hod ciatane 
leminn | an buluqesos wel at Sox! sides of gooda lo pase adT dor teal wien 
Tagg 60 i us ae goods lo espe OS peices ent) to easel mud hq 
Saosi-do¢id yur quads od! lo "are aaolis ego sndl-tiaq bag Neue nay 
dees 01 Weeds wo eotiaesb tonyid af lo ono etieteds Iwhi tepphade 
AE ogi) seine f ong tenis Lee 


t.DE to suewre OR-STU! « ain ausescipi aniislogog qacvia nuohegei oot ; 

qosd: ols W .{} earpyt) base andler O06 16 feval yiaiaovnr GRO ¢ of hase 
soi Suborg bas anoqud 2241 eee zrcey OS Yo Loesl sail Ugd-sn0 a eobyminre jes 
ty nalilaogend sd? awomOM anitoetcq siteemo) sacral 4) Dina Sed eeyetasonl 
7 couese io Oudi-eno ydoiniw otsleva nogqus cuieq # dil balytiog eetonp alte 
rurb Svs «sted: Gorittarne We 1a tema od} boimpad avad asowee Yalisntion mon 
wees yaiwibat 2laistas div? eucne qade t+ insmovem isla 2o6iersqe 
Dead hws! ni Of leabion? bem Barina crodnow to shasiuidl st mol bonoomeat 
‘0 soUwwoqeersy) bes gail! e goved eo loge al oj aotibbs nl dsuosssdrua 
Aco amiss sleigh sot oesviidwe an geads 










noliarneone) bog ee med 


moto. botiel) act 2s uraenes qascs OOO 38 yirigue re aed ayo due? éguodttl : 
diol lneyethS toon Geos lo auawdiselh sly daw goods Yqgm an cyadd > enieiees , : 
NOMGAOW Quom wees @ holMdnoad axis bee? .(2 wg) einnollicgieesivier sons 
oul Dolunusd 21) in ows adoliewgo goods orld bo taser [2 oral scant? Bai alte : 
Vieswv0D qpeads Us lo tee194 2.6 ylao 10) 2tewoons doit bead 86-1 Mogaies 
Yroyores cc tedypual ot) To o18 amotieiogo quede estate batt] sd) lo Insorag © viao ai > 
. Cf Otw aswmgenas 2idT .qoailz [ls to tesaieg (2 10) elawoses doldw beod +0001 
' besd OOO! boa (KM asswted garvad zag rege goods mobgait ben! J edi io Insaieg 7 
| qzode Us 16 logos TP 101 saitauesie bas a, 


s2ess2i0 singe | : 
odT .semseit yiqew? (mods a! ssdonorqge Jogrshib askai oved earganes oo dett ae 

lO doy 22 garhogs: bapswegns bes ulaatyey Yamebat beyolqmn gad eomnie basal! 
1 estta Latoya orl! to team ditw role? 26 ni baoges sed pot 2g 2R iD 
vidgion aac eed oiyn7a2 lo gathoyst ad? .(T bax d soit) ehesrd boanl-doaid od) 
(3 sig) iaomyey viiastsbai od) to outer ( Sotzujba soieNni) [nar di yd bsoosullai - 


2007 DOME aq woul 26 al sigente lo sozsbioni baiogan oii CRAG gd 










Dowengy o 19st ites aa 
ou ase] mobgnidl baiiaU act s19s¢ hoshoud ows teal ws yclal ors aiqiewe vw _ 
dgiudl ew, .seeoni® od? to gudtwodor to laninns sel) NOINS Ot JasroM lemoL 
a aidiiw qumtnoo a ciqirtae Wed Rogge calesens oh que 15 NBT “ 
balinU ad! ct wastes yileline ido 2 mes Ue lo sedew) . a 


mp ra rye toca tn ot bys 






















1 . - 





Sheep Population and Practices 


Key Factors 


During the 1980’s, the two countries’ sheep populations moved inversely. The 
United Kingdom now has 4 times as many sheep and lambs and more importantly 
about 3 times as many mature sheep or sheep greater than 1 year old (Figure 9). This 
increase in the number of sheep in the United Kingdom allowed for a probable 
increase in the prevalence of scrapie flocks. The result was more infected sheep 
material from slaughter and dead stock available for usage in animal protein products. 


Unlike the United States where 50 percent of the sheep are on 2 percent of the 
farms, the United Kingdom has 47 percent of the sheep on one-half of the farms. 
This supports a more active market to buy, sell, and move stock sheep across the 
United Kingdom. This also facilitates a potential spread of scrapie across the 
population. 


U.S. Sheep Inventory 


1974 - 1990+ 


Thousands of animals 


EAA All sheep & lambs 


— 


11,368 


Figure 1 
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Source: USDA/NASS 
USDA:APHIS:VS *Preliminary 









Number of Sheep ond Lombs by State - 1990 
U.S. Total = 11,368.4 (Thousands) 





Thousands of Head 


Figure 2 
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Sheep Population and Practices 


U.S. SHEEP — COUNTY POP. DIST. 
1987 
(ANIMALS / ACRE) 

















Figure 3 
DENSITY (Ci 0-0.01 B22 0.01-0.1 EBRRH 0.1-0.3 GE >0.3 MMW NO DATA 
USDA/APHIS/VS DATA: AG. CENSUS 
U.K. Sheep Inventory 
1978 - 1989 
Thousands of Animals 
34,802 35,628 37016 
Figure 4 
1978-1980 1984 1985 1986 1987 1988 1989 
Avg. 
USDA:APHIS:VS Source: Agricultural Statistics, United Kingdom 
U.K. & U.S. Comparison of Sheep Numbers 
and Farms by Herd Size - 1989 
Herd Size % of Sheep % of Farms 
(# head) U.S. U.K. U.S. U.K. 
1-24 4.5 3! 50.0 lO 
25-99 13.5 A Tf 34.0 ZO 
gue > 100-299 14.0 11.4 10.0 27.0 
300-999 S370 35.4 4.0 28.0 
1000 + 5) 11.8 50.2 2.0 13.0 


Source: U.S. Ag Census 
U.S. Ag Statistics 
USDA:APHIS:VS MAFF, United Kingdom 
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Sheep Population and Practices 


Cumulative Incidence of Scrapie in Sheep 
I SO7 1990. 


Uf, Uf, TSS ff iN \ Nf a Infected Scrapie 
Figure 6 UW parr r, ISAS Flocks/10,000 Ewes 
| SS 


OO 0 to 0.016 

0.017 to 0.23 
0.24 to 2.63 
ME 2.64 to 20.45 








U.S. Breed Distribution of Sheep Scrapie 
Reported (1947-1990) 


Suffolk 
Hampshire —24 
Cheviots : 
Crossbreds> —4 
Southdowns -j] o, 
Montadales 
Finns 
Merino 
Cottswold 
Corriedale 
Dorset 
Rambouillet 
Breed not listed “2 


Figure 7 





O% 10% 20% 30% 40% 50% 60% 70% 80% 90% 


¢ Suftolk/Hampshire, Suffolk/Dorset, Suffolk/ 
Rambouillet, Hampshire/Southdown, unspecified crosses USDA:APHIS:VS 


a a 
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Sheep Population and Practices 


Effect of Indemnity on U.S. 
SCRAPIE Reporting 


Scrapie Flocks Reported indemnity Payment 


— Scrapie Flocks Rep. 
—+— Indemnity Payment 
—— Time Val. of Payment 


Figure 8 





1955 1960 1965 1970 1975 1980 1985 


USDA:APHIS:VS 








Sheep & Lamb Inventories - 1989 
(thousand head) 









U.S. U.K. U.K./U.S. 
(January) (June) 
All Sheep & Lambs 10,858 42,885 4.0 
Sheep > 1 year 7,521 21,284 2.8 


Figure 9 








Source: MAFF, United Kingdom 
U.S. Dept. of Agriculture 





USDA:APHIS:VS 
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Cattle Inventories and Practices 


Similar to sheep, cattle production has varied significantly within the two countries. 
Although the number of cattle have declined by 2 million head per year since 1975, 
the United States still maintains more than 8 times as many cattle (Figures 10 and 11) 
as the United Kingdom (Figure 12). Concentrate feeding remains an important 
practice with 75 percent of all cattle slaughtered having spent time in a feedlot. At 12 
million head, the United Kingdom beef numbers have declined by 1.5 million head in 
the last 10 years. Unlike the United States where per capita beef consumption has 
dropped almost 6 pounds since 1987, the United Kingdom household consumption 
has remained relatively unchanged and reports of drastic decline in beef demand have 
been exaggerated. 


The number of dairy cows in both countries have declined but for different reasons. 
At 10.1 million head versus 2.9 million head, the United States has 3.5 tumes more 
cows. In the United States, per cow and total milk production have more than offset 
the decline in cow numbers (Figures 13 and 14). Milk support policies, genetic 
advances and more intensive management have encouraged the culling of older cows 
and the feeding of concentrates in the United States (Figure 15). Compared to the 
United Kingdom, dairy cows in the United States are on average 1.3 years younger, 
produce 5,000 more pounds of milk and consume 1.8 additional tons of concentrate 
feeds (Figure 16). Cow numbers in the United States are disproportionate to the 
herd size distributions. The smallest herd size category, 1-29 head, contains 45 
percent of the farms but only 7 percent of the cows. The highest category, 200 + 
head, contains only 2 percent of the farms but 24 percent of the cows (Figure 16). 


The decrease in the United Kingdom dairy cow numbers of about 400,000 over the 
last ten years has been notably influenced by the imposition of dairy milk production 
quotas. A slight gain in per cow milk production has not been sufficient to 
compensate for the decline in cow numbers causing total milk production to decline. 
Unlike the United States, dairy, beef, and/or sheep are often combined operations 
with little concentrate fed. Roughly two-thirds of eventual cattle slaughter originate 
from dairy stock and approximately 5-7 percent of cows in cow-calf herds are culled 
dairy cows. Milk quotas have boosted the number of sheep raised with dairy. For 
England and Wales, 72 percent of sheep operations contain 81 percent of all sheep 
and SO percent of all cattle (Figure 17). Compared to the United States, herd size 
distribution is more proportional across herd size classes in the United Kingdom. 


Key Factors 


The distribution by breed and functional type (Figure 18) indicates that 98 percent 
of all reported BSE cases in the United Kingdom have been in dairy herds. The 
proportion of cases is similar to the breed distribution and suggests no predisposition 
by breed to disease. 


Compared to the United Kingdom, United States dairy production is more 
intensive, using less grass and more concentrate feeds. Concentrates fed per cow 
ranges from 1.9 tons to over 5 tons. The sourcing and relative quantities of protein 
components in concentrates varies considerably depending on geographic location 
and prices of substitutes. 


Of critical importance are the relative age distributions. Fifty-three percent of the 
United States dairy cows are less than 4 years of age, whereas, 70 percent of the 
United Kingdom’s dairy cows are greater than 4 years and have accounted for 89 
percent of the BSE reported cases. In 1989, the occurrence of BSE in cows 2-3 years 
of age was approximately 12 cases per 10,000 cows (Figure 19). For cows greater than 
4 years, the range was from 59 cases per 10,000 cows for age 7 and older to 288 cases 
per 10,000 for cows of age 5. 
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Cattle Inventories and Practices 


At 329 affected herds per 10,000 herds, herds containing 200 or more head (Figure 
16) are at greatest risk of BSE in the United Kingdom. This compares with 14 herds 
per 10,000 herds for herds of less than 50 head. The United Kingdom has 9 percent 
of all dairy cows in the largest herd size category versus 24 percent in the United 
States. 


The ratio of all sheep to all cattle is 32 times greater in the United Kingdom versus 
the United States. Because of the extended incubation period, sheep greater than 1 
year of age are of primary concern for scrapie disease. In this case, the ratio of all 
sheep greater than 1 year to all beef and milk cows is 29 times greater in the United 
Kingdom. For mature sheep to milk cows, the ratio is 10 times greater in the United 
Kingdom (Figure 20). 


Total U.S. Cattle Inventory 


1974 - 1990 


Million Head 


Figure 10 
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Source: USDA:NASS 
USDA:APHIS:VS *Partial Estimate 





U.K. Beef & Dairy Cattle Inventory 
1978-1989 


Thousands of Animals 


Figure 11 ed | Pee | EERE) | [J Alt Cattle 
soi ae uae Dairy Cows 











1978-1980 1984 1985 1986 1987 1988 1989 
Avg. 


Source: Agricultural Statistics 
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Figure 12 


Figure 13 


Figure 14 


Cattle Inventories and Practices 


Cattle & Calf Inventories 
(thousand head) 







U.S. U.K. 
(1990) (1989) 


All Cattle and Calves 99,337 12,016 







Beef Cows 33,705 1,495 
10,149 2,867 





Milk Cows 














Heifers, Steers, 
Bulls, and Calves 55,484 7,654 






Source: MAFF, United Kingdom 
USDA: APHIS:VS U.S. Dept. of Agriculture 









Number of U.S. Milk Cows and Average 
per Cow Milk Production (1965-1989) 





Million Thousand 
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USDA:APHIS:VS Source: USDA:NASS 
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Cattle Inventories and Practices 


Dairy Cow Inventories, 
Average Milk Production and Concentrate Fed 


U.S. (1990) U.K. (1989) 


Dairy Cows 10,149 2,867 
(thousand head) 





Figure 15 Average Milk 
Production (Ibs/yr) 14,244 9,448 


Concentrate Fed 
(Ibs/yr) 5,800 yamtsie) 


Source: Agricultural Statistics & MAFF, 
United Kingdom, 
USDA:APHIS:VS U.S. Dept. of Agriculture 


Comparison of Herds, Cows and 
U.K. BSE Cases by Herd Size - 1988 





Herd Size U.S. U.K. U.K. BSE* 
(# of head) % herds % cows % herds % cows [ase herds/ 
10,000 herds 
1-29 45 7 27 6 14 
30-49 23 18 23 15 
50-99 23 32 34 39 72 
Figure 16 100-199 u 19 14 30 193 
200+ 2 24 2 9 329 


*As of April 1988 


Source: Ag. Statistics 
United Kingdom 
The Veterinary Record (12/17/88) 
USDA:APHIS:VS U.S. Dept. of Agriculture 


Sheep and Cattle Operations 


U.S. U.K. 
(1988) (1989) 
Number of Sheep Operations 92,489 91,296 
Number of Cattle Operations 1,176,346 70,378 
Number of Dairy Operations 202,068 47,935 
migures\7 Percent of Sheep Operations 

with Cattle 58% 72%* 

« Percent of all Sheep 
within Combined Operations 59% 81%* 

¢ Percent of all Cattle 
within Combined Operations 4.5% 50%* 





«Data for England and Wales only. 


Source: MAFF, United Kingdom 
USDA:APHIS:VS U.S. Dept. of Agriculture 
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Figure 18 


Figure 19 


Figure 20 





Cattle Inventories and Practices 


U.K. Distribution of BSE Confirmed & Suspect 
Cases* by Breed & Functional Type 


Breed Dairy Cows Beef Cows 


Friesian/Holstein 662 
Ayrshire/3/4 Ayshire 11 
Guernsey/3/4 Guernsey 18 
Hereford x Friesian 

Devon x Friesian 

Jersey x Friesian 

Shorthorn 

Shorthorn x Danish Rd 

Jersey 

Charolais 


AODO9DO9O9O=]NO000 


*As of April 1988 


USDA:APHIS:VS Source: MAFF, United Kingdom 


Age Distribution of Dairy Cows 
U.K. Occurrence of BSE - 1989 


U.K. BSE Occurrence 
Age Distribution (%) % of cases |#cases per 


U.S. U.K. 10,000 cow 





year old cows 
year old cows 
year old cows 
year old cows 


year old cows 





7+ year old cow 


Average Age (years) es GL 


Source: MAFF, United Kingdom 
USDA:APHIS:VS U.S. Dept. of Agriculture 


Animal Populations 


U.S.  ULK. U.K./U.S. 
(1989) 


Ratio of ALL SHEEP 
to ALL CATTLE -11 3.6 32.7 


Ratio of ALL SHEEP 
to Milk Cows leat : 13.6 


Ratio of ALL SHEEP > 1tyr 
to ALL Beef & Milk Cows SWE 4.9 28.8 


Ratio of ALL SHEEP > tyr 
to ALL Milk Cows 74 7.4 10.0 


Source: MAFF, United Kingdom 
USDA:APHIS:VS U.S. Dept. of Agriculture 
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Slaughter Industry 


As expected, the United States slaughters and produces 10 times more cattle and 
meat as the United Kingdom (Figure 21). For sheep however, the United Kingdom 
slaughters 3.5 times as many animals and 5.5 times as many ewes. At 843 million 
pounds, total sheep slaughter is 2.5 times greater than in the United States (Figure 
22). Moreover, the numbers do not reflect the 300 million tons of imports some of 
which are live animals from the Irish Republic for slaughter in the United Kingdom. 


Key Factors 


The structure of the United States slaughter industry is more specialized with a large 
portion of the total supply originating from plants customized for specific species. Of 
the 4,500 commercial slaughter plants in the United States, 97 percent of slaughter 
comes from 1,300 federally inspected plants. In the United Kingdom, there are 
approximately 700 slaughter plants with 200 plants accounting for 85 percent of the 
total slaughter. Although some plants are species specific, many plants accommodate 
sheep, cattle, and swine which reflects the fluid movement and sale of animals around 
the country. There are only some 50 plants which contain inspectors and are licensed 


for export. 


In the United Kingdom, 60 percent of the sheep slaughter occurs in the last 2 
quarters and 18 percent in the 2nd quarter. In the United States only slight variation 
occurs over the four quarters. Cattle slaughter across quarters is fairly constant for 
both countries. 


Concentration at point of slaughter is more pronounced in the United States. In 
1989, eleven plants, each of which slaughtered more than 100,000 head, accounted for 
over 80 percent of total lamb slaughter (Figure 23). Twenty-four plants, each of 
which slaughtered more than 3,000 head, accounted for over 80 percent of total 
slaughter of sheep greater than one year old. 


U.S. & U.K. Sheep & Cattle 
Slaughter - 1989 





U.S. U.K. 
e All Cattle Slaughtered (thousand head) 36,330 3,667 
Y Average Dressed Carcass Weight (Ibs) 683 634 
Y Total Production (million Ibs) 23,098 Bi Neri 
e All Sheep Slaughtered (thousand head) 5,972 20,338 
Figure 21 Y Total production (million Ibs) 348 843+ 
e Ratio of Cattle to Sheep Slaughter 
(Ib basis) 66 225 


*Does not include live animals imported from 
Irish Republic for slaughter. 


Source: MAFF, United Kingdom 
USDA:APHIS:VS U.S. Dept. of Agriculture 
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Figure 22 


Figure 23 


Slaughter Industry 














Number & Age of Sheep Slaughter 
1989 — 





U.S. U.K. 
All Sheep Slaughter (thousand head) 5,572 20,338 


e Lamb Slaughter Deco, 10,308 
e Mature Sheep 347 1,940 
e Slaughter Ratio of Lamb to Ewe 15 9.5 





Average Dressed Weights (Ibs) 
e Lambs 58 40 
e Mature Sheep 64 47 


Mature Sheep as a Proportion of 
Total Dressed Weight 6.8% 11.0% 


USDA:APHIS:VS 


1989 Geographic Distribution of Plants Accounting for 
BO Percent of Sheep & Lamb Slaughter 


& lamb sioughter > 100,000 heod AND 
moture eheep soughter > 3,000 head 


USDACAPHIS:VS 
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| Rendering Industry 


The rendering industries in both countries continue to undergo substantial 
structural adjustment. The current number of inedible renders in the United States is 
approximately 331, down from 990 in 1978. The decline of roughly 50 operations per 
year is attributable to several factors including changes in technology and slaughter 
industry practices. The older and more resource intensive batch rendering process is 
largely being replaced by a more efficient continuous processing technology. With 
the exception of some large poultry rendering operations, most of the rendering 
capacity uses the newer continuous rendering process. Prior to the mid 1970’s, 
petroleum based solvents were used to further separate solids from oils, producing 
meat and bone meal with a 1-2 percent fat content. The increased price of oil 
corresponding with a market acceptance of a higher fat content has resulted in a 
virtual phaseout of solvents in the production process. Variation in product quality is 
more a function of management expertise than technology used. Because meat and 
bone meal is a small component of all protein sources, it is priced based on competing 
products such as soybean meal. 


Two-thirds of the 45 rendering plants in the United Kingdom use the older batch 
process but account for only one-fourth of total output. The remaining 75 percent is 
produced at 15 plants. One firm operates 5 plants and accounts for 50 percent of the 
total output. Continuous processing technology was introduced in the 1970's and the 
usage of solvents declined to about 10 percent of total output by the early 1980’s 
(Figure 24). The adoption of newer production technologies and the change in 
solvent usage appears to lag the United States by at least 5 years. 


Key Factors 


There are two important structural distinctions between the two countries (Figure 
25). A "knacker" industry primarily handles the pick-up of dying and fallen stock 
from which a product called "greaves" is made. Greaves is either sold as pet food or 
purchased by renders to be combined with other animal raw materials for processing. 
The second important distinction is the movement of raw materials (before 
processing) and/or greaves among different renders. This is attributed in part to the 
geographic proximity of the plants, relative production efficiencies, and end product 
requirements. For example, the pet food industry sources specific types of organs 
and tissues from only certain species. 


Figure 26 compares animal protein production for the two countries. The 
calculations are based on slaughter numbers, fallen stock estimates, and product yield 
coefficients. This approach is used due to variation of up to 80 percent from different 
reported sources. At 3.6 million tons, the United States produces 8 times more 
animal rendered product than the United Kingdom. 


The risk of introducing the BSE agent through sheep meat and bone meal is more 
acute in both relative and absolute terms in the United Kingdom (Figures 27 and 28). 
Note that sheep meat and bone meal accounts for 14 percent, or 61 thousand tons, in 
the United Kingdom versus 0.6 percent or 22 thousand tons in the United States. For 
sheep greater than 1 year, this is less than one-tenth of one percent of the United 
States supply. 


The potential risk of amplification of the BSE agent through cattle meat and bone 
meal is much greater in the United States where it accounts for 59 percent of total 
product or almost 5 times more than the total amount of rendered product in the 
United Kingdom. 
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Rendering Industry 


An estimate of the distribution of rendered product by species is shown in Figure 29. 
Prior to the United Kingdom’s ban on feeding ruminant products to ruminants, 10-20 
percent of rendered products went to cattle. The United Kingdom has been a net 
exporter of animal protein shipping up to 5 percent of total supply. 


In the United Kingdom there is much concern for a specific continuous rendering 
technology which uses lower temperatures and accounts for 25 percent of total 
output. This technology was originally designed and imported from the United 
States. However, the specific application in the production process is believed to be 
different in the two countries. 


The application of solvent in the production process requires an additional 
reheating of product in order to burn off any remaining solvent residues. Whether it 
is the application of solvent or the reheating of product that may reduce any potential 
infectivity is uncertain. If all mature sheep meat and bone meal were fed to dairy cows 
it would amount to 3.4 pounds per cow per year in the United Kingdom and 2.8 
ounces per cow in the United States. 







Change in U.K. Rendering Processes 
1964-1988 


% MBM Produced Using Solvent Extraction 





% MBM from Continuous Rendering 





Figure 24 
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USDA:APHIS:VS Source: MAFF, United Kingdom 





U.S. Rendering Industry Structure 


Slaughter Fallen Stock 


U.K. Rendering Industry Structure 


Slaughter 


Figure 25 
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Figure 26 


Figure 27 





Rendering Industry 












Animal Protein Rendered Production - 1989 
(less blood, feather, and fish meal) 


a US. UK, 
Total Rendered Product (thousand tons) 3,648 438 
Portion from Cattle Slaughter (%) 59 43 
Portion from Hog Slaughter (%) 20 25 
Portion from Poultry Slaughter (%) a4 18 
Portion from All Sheep Slaughter (%) 0.6 14 
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U.S. Rendered Animal Protein« 
Estimated Species Composition - 1989 





Shown as thousand tons 








Total (3,648) 


Cattle (2,152) 
59% of Total 


Hogs (730) 
20% of Total 
Sheep & Lambs (22) 
6/10 of 1% of Total 


: Sources: U.S. Dept. of Agriculture 
*Less blood, feather, & fish meal U.S. Dept. of Commerce 
USDA:APHIS:VS National Rendering Assoc. 
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Rendering Industry 


U.K. Rendered Animal Protein+ 
Estimated Species Composition - 1989 


Total (438) Shown as thousand tons 


attle (188) 
43% of Total 


5% 
(bs 6 


: 18% of Total 
Sheep & Lambs (61) 
14% of Total 


Figure 28 


*Less blood, feather, & fish meal Source: Livestock Slaughter 
USDA:APHIS:VS from MAFF, United Kingdom 








Distribution Estimate of Animal Rendered 
Proteins (percent) - 1989 


U.S. U.K. 

Pet Food 34 10 

Poultry 45 

Figure 29 Hogs 40 
All Cattle O- 


Miscellaneous ie) Ss 


*Prior to BSE restrictions of July 1988, the 
portion going to cattle was 10-20 percent. 
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| Feed Industry 


Because of the relative abundance of protein sources, the usage of concentrates in 
the United States continues to increase over roughage and pasture (Figure 30). The 
bulk of concentrates fed are feed grains with very little food grains used (Figure 31). 
Almost all animal proteins fed to livestock and poultry start as a component of 
primary concentrate mixes (Figure 32). These feeds often form the basis for 
additional concentrate feeds. Meat and bone meal accounts for about 3 percent of 
primary concentrate tonnage (Figure 33) and 1.5 percent of the reported 183 million 
tons of concentrates fed in 1988 (Figure 34). 


The United Kingdom livestock production system is largely grass and roughage 
oriented. Figure 35 contrasts concentrate production with animal inventories. Of the 
almost 11 million tons of raw materials used in concentrates for 1988, over 5 million 
tons were from food grains such as wheat and barley. The United Kingdom imports 
500-600,000 tons of soybeans per year. 


Key Factors 


Whereas 75 percent of cattle slaughter and 65 percent of sheep slaughter pass 
through feedlots in the United States, sheep and cattle in the United Kingdom receive 
much less concentrates. For dairy, the United States averages 41 pounds of 
concentrate fed per 100 pounds of milk produced. For the United Kingdom, the 
average is 21 pounds. Herd size and the number of farms is more skewed in the 
United States with average concentrates fed per cow varying as much as 3 tons across 
some States. 


Feed formulation in both countries are driven by least cost considerations subject to 
nutrient requirements. In terms of usage, Figure 36 shows that animal proteins as a 
percent of major protein substitutes have been 6-7 percent higher in the United 
Kingdom. It appears that palatability considerations have tempered additional usage 
of meat and bone meal in the United Kingdom. In the United States, the price for 
meat and bone meal tracks closely with soybean meal with the latter about $50-60 per 
ton less. In the United Kingdom, the price of meat and bone meal over the past 3 
years has declined. The current price of $210 per ton is now less than the United 
States price of $220. 


An important difference in the two countries’ feeding practices has been the 
inclusion (prior to the animal protein ruminant feed ban) of meat and bone meal in 
calf starter and other calf feeds in the United Kingdom. Calves were typically fed 
55-65 pounds of calf starter potentially containing up to 4 percent meat and bone 
meal and/or blood meal. This amounted to roughly 2.3 pounds of meat and bone 
meal over a 12 week period. The feeding of meat and bone meal in calf starter in the 
United States is not believed to occur. 


A worst case scenario denoting the highest potential risk would be to add all meat 
and bone meal produced from mature sheep offal to dairy concentrate feeds. The 
ratio of dairy concentrate fed to mature sheep meat and bone meal produced forms a 
measure of relative risk between the two countries. The higher the ratio the greater 
the dilution of total feed to sheep meat and bone meal produced and the less the risk. 
For the United States, the ratio is 34,760:1 or over 17 tons of dairy concentrate are fed 
to each 1 pound of sheep meat and bone meal produced. For the United Kingdom 
the ratio is 778:1, a difference of 45. 
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Feed Industry 


Poultry (1974 - 1987) 
(Corn Feed Value Equivalent) 
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Figure 30 


Source: USDA:ERS 
«Preliminary 
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Feed Concentrates Fed to U.S. 
Livestock & Poultry (1974 - 1988) 


Feed Grains [JFoodGrains KW Byproducts- 
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Figure 31 


Oilseed meals, animal protein feeds, milf byproducts, and mineral supplements 
Source: USDA:ERS 
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Ingredient Mix In 


Primary Manufacturing - 1984 


U.S. Feed 





Total: 95,112,294 Tons 


nimal Proteins 6% 





Feed Grains 49% 


Figure 32 


oingredisnts 1% 


Oilseed Meal 20% 


Minerals 5% 


Grain Byproducts 138% 


Source: USDA:ERS 
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Feed Industry 


U.S. Animal Protein Mix In 
Primary Manufacturing - 1984 


Total: 5,413,098 Tons 











Meat/Bone Meal 55% 
Meal & Tankage 9% 


Figure 33 


Fish Meal 15% 


Feather Meal 5% 


Dry Milk Prod. 3% 
Poultry Byprod. 138% 





USDA:APHIS:VS Source: USDA:ERS 


Feed Concentrates Fed to U.S. 
Livestock & Poultry - 1988 


Total Concentrates Fed shown.as, million. tons 
(182.9) 


Figure 34 
By Products 


(43.4) 
24% of total 


(4.1 - 5.4) 
2.2 - 2.9% of total 


Meat & Bone Meal 


(2.4 - 3.6) 
13 - 19% of total 


USDA:APHIS:VS Source: USDA 
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Feed Industry 


U.K. Production of Feed Concentrates and 
Animal Inventories - 1988 


Concentrates Animal Inventories 
(thousand tons) (thousand head) 


All Cattle-All Feed 4,038.8 11,872 
Dairy Cows-Dairy Feed 2,706.0 2,911 
Figure 35 All Sheep-All Feed 413.8 40,942 


USDA:APHIS:VS Source: MAFF, United Kingdom 





Animal Proteins as a Percent of Major 
Oilseed Cake & Meal* Feed Components 


Percent (%) 





Figure 36 





1985 1986 1987 1988 


Ml us. U.K. 


«Includes soybean, sunflower, linseed, 
USDA:APHIS:VS cotton seed and rapeseed meals 
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Qualitative Assessment 


Considering the comparative factors presented, with the exception of some 
similarities in rendering practices, epidemiologic factors believed conducive to the 
introduction of BSE in the United Kingdom are significantly different in the United 
States. This is supported by the following points: 


@ Similar changes in the rendering practices have occurred in both 
countries. Continuous rendering accounts for the vast majority of all 
product produced. From 1977 to 1982, the portion of United Kingdom 
product rendered using hydrocarbon solvents dropped from 70 per- 
cent to 10 percent. Within the United States the decline was at least 5 
years earlier with very little if any solvent in current use. 


e With respect to sourcing of sheep offal, two important differences 
remain. First, the "knacker" industry in the United Kingdom benefits 
from a smaller geographic land base and higher density of all animals. 
In the United States, 80 percent of the sheep are located in the 17 
western States, much of which is sparsely populated with limited 
agricultural alternatives. Across these large rangeland operations, 
coyotes provide some of the same fallen stock removal services as 
knackers. Second, the United States rendering industry does not move 
the amount of raw material between plants as is reported in the United 
Kingdom. 


e@ Compared to the United States, the United Kingdom has 4 times as 
many sheep and 3 times as many mature sheep on a land mass slightly 
smaller than the State of Oregon. While scrapie continues in the 
United States, the number of sheep and farms has trended down. In 
the United Kingdom, little has been done to control scrapie which has 
been endemic for several hundred years. Several factors have allowed 
for an increase in the number of scrapie flocks in the last 10 years. 
This includes an increase of roughly 1.2 million head per year over the 
last decade, substantial movement of sheep from the highlands to 
lowlands and the fluid market for the purchase and sale of animals 
across the country. Note that in the United Kingdom, 55 percent of 
the sheep are on 47 percent of the farms. This compares with 51 per- 
cent of the sheep on 2 percent of the farms in the United States. 


@ Inthe United Kingdom, sheep make up 28 percent of ruminant meat 
production versus 1.5 percent in the United States. Mature sheep ac- 
count for about 10 percent of sheep slaughter in the United Kingdom 
versus about 6 percent in the United States. Sheep in the United 
Kingdom account for about 14 percent of all rendered product versus 
0.6 percent in the United States. If rendered mature sheep product 
went directly to dairy cows, it would amount to 3.4 pounds per head in 
the United Kingdom versus 2.8 ounces per head in the United States. 


e Even though the United States cattle industry is over 8 times greater, 
the ratio of all sheep to all cattle is 32 times greater in the United 
Kingdom. Likewise the ratio of all sheep greater than 1 year to all milk 
cows is 10 times larger in the United Kingdom. The proximity of the 
two species in the United Kingdom has changed as incentives and milk 
quotas have led to an increased number of sheep coming in contact 
with dairy animals. A factor of consideration is the proportion of 
rendered sheep material available in proximity to the dairy population. 
Seventy-two percent of England and Wales’ sheep operations contain 
81 percent of the sheep and 50 percent of the beef and dairy. In the 
United States, 58 percent of the sheep operations contain 59 percent 
of the sheep but only 4.5 percent of the cattle. 
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Qualitative Assessment 


e@ About 98 percent of the BSE cases have been in dairy herds. Herd 
size distribution is more skewed in the United States with 24 percent of 
the cows on 2 percent of the herds of 200 plus head. This size class has 
the highest case rate computed as 329 affected herds per 10,000 herds 
and is consistent with higher concentrate usage associated with larger 
herd size. Per 100 pounds of milk produced the United States feeds 41 
pounds of concentrate versus 21 pounds in the United Kingdom. How- 
ever, to measure potential risk from sheep meat and bone meal, the 
ratio of dairy concentrate fed to mature sheep meat and bone meal 
produced must be considered, where the larger the ratio the greater 
the dilution and the less the potential risk. For the United States, the 
ratio is 34,760:1 or over 17 tons of dairy concentrate fed to each pound 
of sheep meat and bone meal produced. For the United Kingdom the 
ratio is 778:1. 


e Because of the purported long incubation period of the BSE agent, the 
average age of dairy cows becomes critical. In the United States, the 
average age is 3.8 years or 53 percent of all dairy cows are less than 4 
years of age. In the United Kingdom, the average age is 5.1 years with 
70 percent of dairy cows greater than 4 years. Note that 89 percent of 
the reported BSE cases are cows 4 years of age or older. 


e@ The usage and composition of concentrates varies greatly across the 
two countries. The United States feeds far more concentrates and has 
an abundance of plant based proteins such as soybean meal and cotton- 
seed meal. The United Kingdom has traditionally exported up to 5 
percent of meat and bone meal produced and imported 500-600,000 
tons of soybeans. Moreover, the portion of animal proteins used as a 
percent of all other major feed proteins has been 6-7 percent less in 
the United States than United Kingdom. Also critical has been the in- 
clusion of meat and bone meal as a protein source in United Kingdom 
calf starter feeds. Comparable feeds in the United States are believed 
to contain plant based proteins. 


While this qualitative analysis suggests that the potential risk of BSE at the 
aggregate level is substantially less in the United States than the United Kingdom, 
recognition of potential variation in the levels of risk factors across geographic areas 
does not occur. Of further consideration are factors such as the concentration of 
mature sheep slaughter, rendered products produced, and the proximity of rendered 
products from mature sheep offal to dairy populations. Also, comparative usage of 
specific technologies in the rendering industry and verification of the usage of animal 
proteins in calf starter feeds. A more indepth quantitative analysis of these and other 
factors are contained in the - itati i 1 


United States. 


Qualitative Analysis of BSE Risk Factors - 24 


eas _ ~*~ eu 
= 





, 4 







wens ss ‘ ig syiT of) 


yt Fe | ; 


n 
at Pes |b 










































. / ae 
Hyrad yuch af peed aver esees BEM att Wo tam Roda © an : 
20x7 ¥S ie late bevels or: ab bowada sour el walioditalb ace 7 


| “2 ‘seit 4 
ME Hhls Tk ye) .beod aria OE Yo chrad adt Jo lawn S ite awec ots = - 


aarksd OO0,Of 199 2haed betta ck % bangs tif: sees Seorinid ad) j o ixe 
; ~ OA Ro | taste Sohed spunea isdyid dinw otiegn 2) bes 


/ nic botiely sd) oeouhorg diva to soagog (Of 1 ote bel ya 

‘watt mobgcit bowel sai ai shaune IS aorey sievoscuc io shomen 
s00d bos team qoade oped) dah EIoOW SRO OF Tae : 
lao sitod bas ism qesde sites oF bel cleunssade Ved to alm ) 
O'R OT OFS 2 ogi el caadw How bans od java bsoaben a 

a attete hota! sft ic} olels ints pale nual eld Des eet aks .. 
dg 1269 oO} bat otecosotoo yzich Io as Ticave wo fOr ia Que 7 
Neeobuacd batial) adi svo'l booker leseraned bes teom 4 wud 


LEY 3 offer - 


U Jozai Jee salto bore solivduani yonl butoq wn, 6d) Jo seuaedl © 7 
) 2alat’ Dedin oct ai Jssijins cereoesd ewoo vtieb ie Oe yet ove 
» Gn) ee3i oe eivon yiteb Ue to ioscieg £2 90 tinoy BL al age apes : 


. 


Sid? @ “/ 2 7 Se SSISVE 33) “Oh ga hana J adi al ga ie 23239 
} sio¥) 21ec¢ 6} nodl wiles ewoo ytich ip Jasowey OT 





O 30 292 lo esy bewos owe sean BAM bain qo. ad) 
30) BOW ibs) oie coyeTiasoROs bo aultiexyrans bus sytan s4T «© 
an bax * J 2200? te) apes! 291037 hatic i ed? Uwe; rer 


we be! 


errr 16 BOM GeO Ww? Be shows aciotowy Soend jus'e do sommbauds an 
6) qu Lonogss yllamonihert esd subanit batial! sdT Lessee bose 
NM, COG-O08 bsisoqest bas beouboagy issue ao0d has wom Yo isad7sq 
ie Daze satston [amins lo neiog od wos Anestve ko rea! : 
Bi Ty t hi 


esr; \-0 ¥csd aad muito boot voieen t9din Me io Ieee 
“Gt 3A 906 wan ‘usta oclA «robgaid hea aed retest? forall ads 
renbpatdé DatioU siaowes asso oan leon ened bits Jean to sxiianits 
beveiled ote estul betinl sd ni vose alderequn’) ales) tohnak Yo 
| mslony Deed Inula alsines oF 


538 S28 to dur laiteojog di isti etesegue sizylaae sritatilewp andy stalW 
amnaly aAl haga cl? nods 22%032 botiaU of ai gal vilaitnetedas a iavsi Sune Eyh - 
O16 Dilqe extSy stOTSE <MMNS Jan Io siavel od! ai Goligitey igitestog to scitingooay a? 
fo noilaussoace sd se dove nota ote aatiasnblenco tdi 30 vos Jon ese 
bershos; to vliaiuerng sti haa Sscubor aoubuaq bersbno otdacels qood: sues 
te sucey wilewmqane oalA sanitslyqog wish of Isto qeada awiee mor emuborg : 
lesnias bo sysau oi) Wo aoligodizey bas yuasbui gaizshoss od! af esigotc Jiiesge 
toto dae 250) Jo seyleze avilstimanp diqsbai som A abesl site paces 
full nL io inmnreores, dit witeiioseO 2 CLA od) oi baaiaionn ax ols 


ars 








List of Figures 


Biggie: moms Rec VenLOrieko (421 0N) prea ee nse dunes ic ¢ Ghats ys ane 4 
Figure 2-suiber of sheep and Lambs by State. 1990 i.e 2.5 a. ee se ee ee es 4 
PAQULC oe SeSbceD County Pops Distnibulion 198/02 (ye ache she is 6 6 6 wee oe 5 
Expire 4 UURers cer INVeNCOry 10.75. 19RO meu ore aren Blas Sue aks Seeds & wie es 5 
Figure 5- U.K. & U.S. Comparison of Sheep Numbers and Farms by Herd Size - 1989. .5 
Figure 6- Cumulative Incidence of Scrapie in Sheep 1980-1990 ................ 6 
Figure 7- U.S. Breed Distribution of Sheep Scrapie Reported (1947-1990) ......... 6 
Pigire Saebtiece ol indemnity om. SsScrapie Reporung 25. 2. 2 cs es ee a 
PIgur eis se ONCeD ca and INVENtOrics «11980 omieeey ae ee anne a cee wens co nes tes 7 
Figures hota os cattic Inventory 1974-1990 gemini os ae; ooseel ss = vee ta ohare. 9 
Figure 11 = U_Ko Beet & Dairy Cattle Inventory.1978-1989 ee wee 9 
Piguren 2 cate axCalk INVENlOries a. 4 YM red sis, fake Sete ee eb aad Stee ee 10 
Figure 13 - Number of U.S. Milk Cows and Average per Cow Milk Production 

RESPIR) - a ca"s aU Nar © NS Se rO Rene ar on i 10 
Rigures4 =) otal Usa Muk Production 1965-1989 (2. 2015.20 oti ie wins se Se es 10 
Figure 15 - Dairy Cow Inventories, Average Milk Production and Concentrate Fed .... 11 
Figure 16 - Comparison of Herds, Cows and U.K. BSE Cases by Herd Size- 1988 ..... 11 
Riputenve SNecp and Calle, C)DeraliOns emememen te wets tore te etn teks. fo er ere ys 11 
Figure 18 - U.K. Distribution of BSE Confirmed & Suspect Cases by Breed & Functional 

PLN DC mE M et Mees en we eer Ot Bei oc eh as co's Tee ars ah POR. slo an. wile Uo 12 
Figure 19 - Age Distribution of Dairy Cows U.K. Occurrence of BSE- 1989 ........ 12 
Blot cr20 eA Miiial LOPUWLAUONS aur ieue Vea eae tek ey crs dale waerec tks s\ 20s oie. 6 voleb ars 12 
Pintte 2m Saou Ko sneep & Cattle Slaughter 1989 00 ae wate 5 ee wo es ots 13 
Pigiro a Niumberand woe of sheep Slaugnter = 1989 9 7. Ge. 5 ee 14 
Figure 23 - 1989 Geographic Distribution of Plants Accounting for 80 Percent of Sheep 

Che LETa aR ETEID TRAE SS ge Ny anes BE ete ag Seer ie eA re Peale Pe 14 
Pigure 24 — Change in| U.Ke Rendering Processes: 1964-1988." 2 6. a te ee 16 
Hignte: JU suGaU) ho menagerie INGUSITY OITUCHITC sma. soe os eks apse we ee se 16 
Figure 26- Animal Protein Rendered Production-1989 oF. 3... 2. 2 ee es 17 
Figure 27 - U.S. Rendered Animal Protein Estimated Species Composition- 1989 ....17 
Figure 28 - U.K. Rendered Animal Protein Estimated Species Composition- 1989 .... 18 
Figure 29 - Distribution Estimate of Animal Rendered Proteins (percent)- 1989 ..... 18 
Figure 30 - Feed Consumed by US. Livestock & Poultry (1974-1987) ........... 20 
Figure 31 - Feed Concentrates Fed to US. Livestock & Poultry (1974-1988) ........ 20 
Figure 32 - U.S. Feed Ingredient Mix in Primary Manufacturing- 1984 ........... 20 
Figure 33 - U.S. Animal Protein Mix in Primary Manufacturing- 1984 ........... 21 
Figure 34 - Feed Concentrates Fed to U.S. Livestock & Poultry-1988 ........... 21 
Figure 35 - U.K. Production of Feed Concentrates and Animal Inventories - 1988 ..... 22 
Figure 36 - Animal Proteins as a Percent of Major Oilseed Cake & Meal Feed 

OMI DONC MUSE meer rede ae wee omer Cle hs vel fal ate) Mesa aie oh o.08 ve) 6. 3. ZZ 


Qualitative Analysis of BSE Risk Factors - 25 










a 
) ters PIL TN! Rts yeh cme ose PO hl IN A EO RE AD Sk! ely mcemgaaalraty 
aa? & *-. 
~ > ‘" a 
| 2s1Upit io J2i. 
Oe ee en SO EE oe 


ee Pe ae wy . COU STEP yaaa qoade ZU = Pew 
owe ORR» onsr2 yd edema! ee aod? ade -f omg . 
ala Irak o 4) VSO + nattudriiei cs Yea J-qeate BU -Rumylt a7 
Os! ba ate eee ae ; aa FE BVO vaota witltyeede aA) «> suglt " ! 
RECS - suit: bist vd earn? bos ersdensl sage nnorraguxn) £15 & Bd «= sgl 
3. : sss +++ e « ORIG goed? wo slqens? lp semen! euireieru) -d og 
i Hevel- be!) bate s qeo¢ gosle to mime Bene 2 <7 
eainogsH s:qinod .2.U no viamelul Je tosTi - 5 
eo! -asnomen dat A quiz «2 a4 
(aero eee ee pe soe ORBE-BVOS yield ale 2 lest OF 
| Ceel-25U yaoineen! ole yrint] Bi eeG LU. ty we agi? 
of. iad ; mati —~* hyainsiul Wed A ghind - i) sneget . 

























7 








sonogbord WM wold toq syeisvA bor e709 AIM 2.0 loasdmal4- 61 reat: 
at ows i. 3 ~ » KRRL-200 5) 
Oh , i+ tere ns UORL-COGL totagbeds JIM SU luiets spent 
(it... tete Gd baw notnehor? IiM gars moral wad vue « 2 owt 


fh...» » CBRL ~ 902 bak! yd zoe SO SLU baw 990d 2h to moe vequae> - Of ouyrT 
ie etn Has oe oe a i _ -+ stale) oli) Sas qeede-Tiswmpr 9 
Innoionul hood qd aoe wsgen? A baarifian 82% Yo poner? 2 U- 8 omg? ¥ 
ie ae , ; +4) be eee) Se a 
Sn >= Cl ~ 348 tn soseriaO ALU ewe 3 ie io aotodiiG agA - es magi 
| Sy) -6 sa alae Janae ike enoitsiio% !ninknA « OS sw 
i ET ** » 6 > @ . . Qa? ya eof = a ra te : 
| . ee Me) S qasd2 AU BAU 1S sagt 
! 7 ai .é dpa a win teal eal 262 - veidgual2 qsedZ to sp A Sas wdewl So 
- 7 a 


Goad 16 niavied OF 1a) gtiinvoowA aitrel? to Pao, cote eTgest) Veer - ef 
er. « »- ae ® * * « + “e* @Oweeeree ale deel 2 


| Of 2.) ei en dlecen dae ps BRIAR! eats AAS ai oganit- NE ou 
-4e4 SUNS yrwbal gurmbest AF BU Bom 
: ae _ =a ys Ck - -noitowborS besobe St aistorT mina «B5 say 
| Tr... Bet. suiobecll eaboge batsetted aigtord lamiad bevwinest 20 
el... BOR! - mbtilzognD aaioog? bolearile ninten't (noricus boxshas #2 a 




















Oa tip agg Qe 109g) salndav® ee 
iteie kasd e votes a 200) bast « 
atl, aoe gl Sorelle scenes eta ) bas" 


= 
“ 









ee et a es f : al & doh + as 
o “70% sinh fae eaves - 
2 ee 
aren mere: hee ae 
- sania eal 
ai ae een oe 


7 aia : 


ae 
\‘BBRRR 


ae! 





/ F 


ad 






wind 


NATIONAL AGRICULTURAL LIBRARY 


‘iii i 


a 


USDA:APHIS:VS 


Animal Health Information 


rt Co 
(303) 490-7800 


AHI1.01/91 


